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PENCIRIAN DAN PENGOPTIMUMAN GAULAN SISA LATEKS GETAH 
ASLI /POLISTIRENA (SLGA/PS) 
ABSTRAK 
Peningkatan penggunaan lateks getah asli (LGA) telah menyebabkan sisa 
getah yang terhasil di dalam industri berasaskan susu getah telah mencapai 
penggunaan sebanyak 15%. Kuantiti besar sisa buangan susu getah ini mampu 
menjadi masalah kepada ekonomi dan ekologi. Oleh itu, percubaab telah dilakukan 
untuk mengaulkan sisa lateks getah asli (SL) dengan polistirena (PS) dengan tujuan 
meningkatkan nilai tambah untuk sisa ini. Gaulan- gaulan telah disediakan dengan 
teknik pencampuran larutan dan leburan. Bagi percampuran larutan, SLIP& 
menghasilkan filem yang tidak bersambung, oleh itu SL perlu dirawatkan dengan 
lateks getah asli (LGA) sebelum dicampurkan dengan PS. Gaulan telah disediakan 
dengan 5% (w/v) kloroform nisbah 70/30 SLT/PS (sisa lateks terawatt) memberi 
sifat-sifat mekanikal yang tinggi berbanding dengan komposisi lain dan juga gaulan 
LGA/PS. Kesan j enis pengserasi dan pembebanan pengserasi yang berbeza-beza juga 
telah dikaji. Penambahan 15 bsg getah asli stirena (SGA) ke dalam campuran 
SLT/PS menunjukkan sifat-sifat mekanikal dan morfologi yang baik tetapi tidak 
memberi kesan kepada sifat-sifat haba. Penambahan getah stirena butadiene (SBG) 
dengan pembebanan yang banyak mengakibatkan pengurangan berat yang rendah 
disebabkan oleh ciri-ciri kestabilan haba yang tinggi. Disebabkan oleh pemisahan 
fasa yang tinggi di dalam gaulan larutan, pengadunan leburan telah dikaji. Untuk 
teknik pengadunan leburan, kesemua gaulan telah dihasilkan dengan menggunakan 
pencampur dalaman Haake pada suhu 140 oc dengan kelajuaan pemutar 60 rpm. 











menunjukkan campuran sisa lateks getah asli/PS (SLGA/PS) (gaulan tanpa rawatan) 
memberikan kekuatan tensil dan kestabilan haba yang tinggi berbanding campuran 
SLT/PS. Oleh sebab itu, campuran SLGA/PS telah dikaji untuk penambahbaikan 
campuran getah asli/PS (GA/PS). Sifat-sifat gaulan SLGA/PS telah dibandingkan 
dengan gaulan getah asli/PS (GA/PS). Kesan pemvulkanan dinamik telah dikaji pada 
komposisi 50/50 gaulan getah/PS. Kesan jenis pengserasi dan jumlah pembebanan 
terhadap sifat-sifat gaulan SLGA/PS telah dikaji dengan komposisi yang pelbagai. 
Keputusan menunjukkan gaulan SLGA/PS mempunyai kekuatan tensil dan 
kestabilan haba yang tinggi berbanding campuran GA/PS pada komposisi yang sama. 
Campuran tervulkan dinamik (GAv/PS) telah dibandingkan dengan GA/PS dan 
SLGA/P A, susunan kekuatan tensil, modulus Young dan G' menunjukkan : 
WNRL/PS >NRv/PS > NRIPS. Kopimier stirena-butadiena stirena (SBS) 
memberikan sifat sifat keseluruhan yang baik berbanding SGA. Penggunaan 5-7 bsg 












CHARACTERIZATION AND OPTIMIZATION OF WASTE NATURAL 
RUBBER LATEX AND POLYSTYRENE BLEND (WNRL/PS) 
ABSTRACT 
The increasing of consumption of natural rubber latex (NRL) caused the 
waste rubber formed in latex-based industries reach to 15% of consumption. This 
large quantity of waste rubber latex is able to become the economic and ecologic 
problems. Hence, an attempt was made to blend the natural rubber latex waste (WL) 
with polystyrene (PS) in order to utilize and added value for this waste. The blends 
were prepared through solution and melt mixing technique. For solution blends, 
WL/PS could not be formed as continuous with hence WL was treated with natural 
rubber latex (NRL) prior to blending with PS. The blends were carried out with 5% 
(w/v) of chloroform solution, the 70/30 TWL/PS (treated natural rubber latex 
waste/PS) blend gave the highest mechanical properties compared to other 
composition and NRL/PS blend. The effect of different type and loading of 
compatibilizer were investigated. The introduction of 15 phr styrene graft natural 
rubber (SNR) into TWL/PS blend shows the best mechanical and morphological 
properties but does not affect the thermal properties. The addition of styrene 
butadiene rubber (SBR) with high loading results in small weight loss due to its 
higher thermal stability characteristic. Due to the high probably of phase separation 
in solution blending hence the melt-mixed blending was studied. For melt-mixed 
technique, all blends were carried out using a Haake internal mixer at 140 OC with 
rotor speed of 60 rpm. The effect of latex treatment on melt-mixed blends were 
studied, the waste natural rubber latex/PS (WNRL/PS) (untreated blends) showed the 











WNRL/PS blends were studied for further improvement. The properties of 
WNRL/PS blends were compared with natural rubber PS (NRJPS) blends. The effect 
of dynamic vulcanization was investigated at composition of 50/50 rubber/PS blend. 
The effect type and loading of compatibilizer on the properties ofWNRL/PS blends 
were investigated in various compositions. The results show, WNRL/PS blends gave 
higher tensile strength and thermal stability compared to NR/PS blends at similar 
composition. The dynamically vulcanized blend (NRv/PS) was compared to NRIP& 
and WNRL/PS, the order of tensile strength, Young's modulus and G' show: 
WNRLIPS >NRv/PS > NR/PS. The introduction of styrene-butadien-styrene 
copolymer (SBS) gave the better overall properties compared to SNR. The 
introduction of 5-7 phr SBS show better characteristic of tensile properties compared 
to other loading. 
